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Aim of study: Recently, it has been demonstrated that lectin- 
like ox-LDL receptor-1 (LOX-1) is expressed on chondrocytes and 
suggested in vitro and vivo that its ligand ox-LDL play some role 
in degeneration of articular cartilage. The purpose of this study is 
to show presence of ox-LDL and expression of LOX-1 in human 
osteoarthritis (OA) cartilage, and correlation between presence 
of these molecules and progression of cartilage degeneration. 
Methods: Thirty-two cartilage samples were obtained from the 
femoral condyles at total knee arthroplasty for 16 patients with 
OA, and 12 samples of control cartilage without macroscopic 
changes were obtained from 6 patients with femoral neck frac- 
ture. Ten cartilage samples of OA and control cartilage were ex- 
amined with the RT-PCR analysis to detect LOX-1 mRNA. Im- 
munohistochemistry for LOX-1 and oxidized phosphatidylcholine 
(ox-PC) was done in all samples using anti-human LOX-1 poly- 
clonal Ab and anti-human ox-PC monoclonal Ab (DLH3). Further- 
more, colocalization of apoB protein and ox-PC was examined in 
50A samples using anti-human apoB protein polyclonal Ab. Os- 
teoarthritc grades in all cartilage samples were evaluated with the 
modified Mankin scoring system. Percentages of the chondro- 
cytes immunostained with LOX-1 and ox-PC to the whole cells 
were calculated in all samples. Co-relations of LOX-1 and ox- 
PC immunostaining with the modified Mankin score were inves- 
tigated using linear regression analysis. Effect of ox-LDL on cell 
viability of cultured human chondrocytes was assessed by MTT 
assay and by monitoring [35S] sulfate incorporation. 
Results: RT-PCR analyses demonstrated that LOX-1 mRNAs are 
detectable in all of the OA and normal cartilage samples. In 5 
osteoarthritic artilage samples, immunohistochemistry showed 
that localization of ox-PC coincided with that of apoB protein, in- 
dicating that ox-PC positive cells are supposed to be ox-LDL pos- 
itive cells. Mean percentage of LOX-1 positive cells was 51.7% 
(SD=29.5, n=32) in osteoarthritis cartilage samples and 10.0% 
(SD=8.1, n=12) in control cartilage samples (p<0.001), and mean 
percentage ox-PC positive cells was 23.0% (SD=15.7, n=32) in 
osteoarthritis cartilage samples and 4.3% (SD=3.7, n=12) in con- 
trol cartilage samples (p< 0.001). A linear correlation was ob- 
tained between ox-PC immunoreactivity and the modified Mankin 
scores in the cartilage (r2 = 0.67, p< 0.001), and between LOX- 
1 immunoreactivity and the modified Mankin scores (r2 = 0.48, 
P < 0.001). In primary chondrocyte cultures, ox-LDL significantly 
reduced chondrocyte viability assessed by the MTT assay, and 
pretreatment with anti-LOX-1 monoclonal antibody significantly 
reversed this reduction. Further, ox-LDL significantly suppressed 
the PG synthesis in dose and time dependent manners. Anti- 
LOX-1 monoclonal antibody recovered this suppression of PG 
synthesis. 
Conclusion: These results suggest that the ox-LDL-LOX-1 sys- 
tem is involved in degradation of articular cartilage in human OA. 
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Objective: Knee osteoarthritis (OA) results, at least in part, 
from overloading and inflammation leading to cartilage degra- 
dation. Prostaglandin E2 (PGE2) is one of the main pro- 
inflammatory/catabolic factors involved in OA. Two enzymatic 
activities are involved in the metabolization of arachidonic acid 
in PGE2, cyclooxygenase (COX) and prostaglandin E synthase 
(PGES). For each enzymatic activity, three isoforms have been 
described: In cartilage, COX-1 and cytosolic PGES are consti- 
tuvely expressed whereas COX-2 and microsomal PGES type 1 
(m PGES-1) are induced by I L-1 in human chondrocytes (Thomas 
et al., Biochem J 2000, Masuko-Hongo et al. Arthritis Rheum 
2004). COX-3 (a variant of COX-l) and mPGES-2 have been re- 
cently cloned but little is known about their regulation in cartilage. 
Moreover, the extensive regulation of PGE2 synthesis by com- 
pressive mechanical stress has never been reported. 
Methods: Mouse cartilage explants were subjected to compres- 
sion at different frequencies and compressive amplitudes from 1 
to 24 hours based on a validated evice (Flexercell Compression 
Plus*). After determination of the PGE2 production in the me- 
dia (EIA assay), mRNA and proteins were extracted irectly from 
the cartilage explants without any cell culture and analyzed by 
real-time RT-PCR and western blot respectively. Specific MAPK 
inhibitors against ERK 1/2 (PD98059), p38 MAPK (SB203580) 
and JNK (JNK inhibitor) were used in order to assess their impli- 
cations in the transduction of the compressive stress. 
Results: Mechanical compression of cartilage explants signifi- 
cantly increased PGE2 production in a time dependent manner 
with a peak at 5h (5.94-2.43 versus 30.84-10.4 pg of mg cartilage; 
m4-SEM, p<0.001). The maximal effect was observed at 0.5 Hz 
and 1 MPa Interestingly, COX-2 and mPGES-1 mRNA expression 
significantly increased in a time-dependent manner (maximal ef- 
fect at 4h for COX-2 (x2.6) and at 2h mPGES-1 (x6)) in paral- 
lel with protein expression. COX-3 and mPGES-2 mRNA expres- 
sion were not modified. In order to rule out a potential indirect 
effect of compression through IL-1 synthesis, we added the IL-1 
receptor antagonist (IL-1 RA) before compression. IL-1 RA (up to 
500ng/ml) did not modify stress-induced PGE2 synthesis. Finally, 
to investigate the MAPK signalling pathways involved in stress- 
induced COX-2 and mPGES-1 expression, the 3 specific MAPK 
inhibitors were applied to cartilage explants. We show here that 
the 3 MAPK ERK, JNK and p38 are involved in these expressions 
with different but significative levels of inhibition. 
Conclusion: We present here the first extensive study on PGE2 
regulation in cartilage under compression. We demonstrate that 
COX-2 and mPGES-1, but not COX-l, cPGES and COX-3, 
are induced under compression. We postulate that COX-2 and 
mPGES-1 are critical targets for the treatment on knee OA. 
